Impaired insulin secretion in the neonatal rhesus monkey after chronic hyperinsulinemia in utero.
The secretion of insulin by the pancreas of the newborn rhesus monkey that had been made experimentally hyperinsulinemic in utero was studied in 18 animals. Chronic in utero hyperinsulinemia was produced by the continuous subcutaneous delivery of 4.75 units of insulin per day for 18 +/- 1 days. After delivery, the insulin-containing pump was removed to allow neonatal insulin levels to drop to normal levels. By 6.5 +/- 1.0 hr after pump removal, plasma glucose, insulin, and C-peptide immunoreactivity (CPIR) were comparable in the control and experimental animals. At that point 300 micrograms of glucagon/kg body weight was given iv to stimulate insulin secretion. After 30 min a significant elevation (expressed as the percentage of basal levels) in plasma glucose by 250%, insulin by 200%, and CPIR by 200% was observed in the control animals. In contrast, no changes in plasma insulin or CPIR concentrations occurred, with an attenuated glucose response that was only one-fifth of the control response, in the experimental animals. These results along with the observed lowered concentrations of CPIR in the plasma and insulin in the pancreas at birth can be interpreted as evidence that insulin is an inhibitor of its synthesis and secretion in utero and that this abnormal intrauterine environment causes changes that persist into extrauterine life.